Introduction
Returning home is one of the most important aims of stroke patients when admitted to a rehabilitation unit. According to the International Classification of Function of the WHO [1] returning home belongs to the domain of participation. In this framework, participation is related to the domains of body function (the neurological impairment in stroke patients) and activity (level of impairment in activities of daily living).
In the literature, stroke severity and the level of basic activities of daily living as measured with appropriate scales are regarded as the most important predictors of recovery of function [2] . For discharge destination, several factors, like cognitive function, female gender and age, have been shown to be relevant in at least one study, but none of these factors has evolved in all studies [3] .
Full recovery to prestroke function is often not achieved. Therefore, contextual factors (e.g. presence of a living partner) are important for the chance to return to the prior living situation. Thus, functional recovery is not the only variable determining the discharge destination.
We aimed to identify predictive variables covering all of the aforementioned neurological, functional and socioeconomic variables relevant to the outcome 'returning home after rehabilitation' in a large cohort of stroke patients treated in our rehabilitation unit. In particular we were interested in the predictive significance of the variable 'age'.
Patients and Methods
We conducted an analysis of prospectively ascertained data derived from a single-center database covering all patients consecutively admitted for neurological rehabilitation after acute ischemic or hemorrhagic stroke between 1996 and 2007. The neurological rehabilitation unit is part of a large community geriatric center and is co-led by a geriatrician and a neurologist. The rehabilitation unit provides stroke rehabilitation for all inhabitants of the canton Basle City, Switzerland (37.1 km 2 ; 188,015 inhabitants; Census 2002). It is closely connected to the Stroke Unit of the University Hospital of Basle by a defined 'stroke pathway'. In accordance with this pathway patients were admitted for rehabilitation without regard to age.
The following baseline parameters were ascertained: age [4] [5] [6] [7] , gender [8] , living alone or with another person [9] , need of professional help before stroke onset in activities of daily living [3] , prior stroke [10] , presence of hypertension [11] , diabetes [12] , tobacco use [13, 14] , atrial fibrillation [13] , carotid stenosis [15] , presence of percutaneous endoscopic gastrostomy [16, 17] or urinary catheter and length of stay in acute care [18, 19] and in the rehabilitation unit. Based on a neurological examination on admission, the presence of aphasia [18, 20] , dysarthrophonia [20] , hemineglect [21, 22] , hemianopia [23] , independent sitting [5] or standing balance and walking ability (10 m unassisted with or without walking aid) were recorded. The clinical stroke syndrome was classified using the Oxfordshire community stroke project classification [24] . The stroke etiology was determined according to the Trial of Org 10172 in Acute Stroke Treatment criteria [25] .
Within 72 h from admission, functional and cognitive abilities were assessed by the interdisciplinary team with the functional independence measure (FIM) [26] . The FIM is an 18-item assessment tool with a 7-point ordinal scale for each item and 2 main subscores (motor and cognitive) as well as 6 minor subscores (selfcare, continence, transfers, locomotion, communication and social cognition). FIM scorings were made by consensus in the interdisciplinary team and were repeated before discharge.
We excluded all patients with a length of stay in the rehabilitation unit ! 5 days (n = 8).
For analysis, discharge destination was dichotomized into returning home and all other discharge destinations (i.e. death, transfer to a nursing home, readmission to acute care hospitals). The FIM total and subscores were divided by the number of items so that all values corresponded to the units of the 7-point ordinal scale with 1 indicating fully dependent and 7 fully independent patients. Age was analyzed as a continuous variable, but the data are presented per decade. Multiple logistic regression analyses were used to create predictive models. The accuracy of the models in predicting 'returning home after rehabilitation' was assessed by receiver operating characteristic curves using the predicted probabilities of the logistic regression. Data analysis was performed with SPSS package 12.0. 
Results
Of 1,340 patients, 1,332 (99%) were eligible for the study. Stroke was confirmed by CT or MRI in 1,317 patients (98.8%). The median age was 76.5 years; 248 patients (18.6%) were under the age of 65 years. Approximately half of the patients were women (50.7%), and 617 patients (46.3%) were living alone prior to the stroke. The mean length of stay for in-patient rehabilitation was 50.9 8 37.0 days. Further baseline parameters are given in table 1 . The age distribution in our patients was similar to that of the epidemiologic study of stroke in the canton Basle City in 2002 [27] ( fig. 1 ).
After in-patient rehabilitation, 828 (62.2%) of the patients returned home; 35 (2.6%) died during rehabilitation, 318 (23.9%) went to a nursing home and 151 (11.3%) had other discharge destinations.
In univariate analysis, there was a significant positive correlation of return home with male gender, living with a partner, lower age, independent sitting or standing balance on admission and walking ability on admission. Negative correlations were found for atrial fibrillation, need of professional help before stroke, lower FIM total score, all FIM subscores and single items as well as presence of aphasia, hemianopia, urinary catheter or percutaneous endoscopic gastrostomy.
In multiple logistic regression living with a partner, independent sitting balance on admission, motor and social-cognitive FIM subscores and age remained independent predictors ( table 2 ). The area under the curve (AUC) of the final model was 0.86 [95% confidence interval (CI) 0.84-0.88]. When age was excluded from the model, the AUC remained virtually the same (AUC = 0.85, 95% CI 0.83-0.87) ( fig. 2 ) .
We also compared the percentage of patients discharged home with or without a living partner according to their admission motor and cognitive FIM ( table 3 ) . In all subgroups, the patients with a living partner were more likely to return home. The patients with the lowest cognitive FIM scores living alone had a very low chance of returning home even if they were less impaired in the motor FIM. In the patients with severe motor impairment, preserved cognitive abilities increased the chance of returning home regardless of the presence of a partner.
Discussion
Our analyses of a comprehensive stroke rehabilitation data bank showed the following main findings. Firstly, the presence of a living partner was the most important predictor of discharge 'home'. Secondly, independent sitting balance, and motor and sociocognitive abilities on admission were also important outcome predictors. Thirdly, the variable 'age' added little to the predictive power of the aforementioned variables with regard to 'returning home'.
The discharge destination 'returning home' was predicted by abilities in motor and social-cognitive domains on admission to rehabilitation. The motor subscore of the FIM measures basic activities of daily living function and corresponds very closely to the more commonly used Barthel index. The social-cognitive subscore comprises social interaction, problem solving and memory. Cognitive deficits in stroke patients admitted to rehabilitation are not necessarily exclusively stroke related. Pre-existing cognitive decline or delirium are potential confounders. In assessing individual patients' prognosis, these factors should be taken into account, which was not possible for our large cohort.
Our observation that independent sitting balance on admission predicted discharge destination 'home' confirms previous studies [5, 28] . More importantly for clinical practice, this easily applicable test was as predictive as the more complex FIM motor or sociocognitive subscores. On the other hand, lack of sitting balance cannot serve as a single criterion to deny rehabilitation: 20.6% (44/214) of these patients ultimately went home.
The presence of a living partner is an important determinant for returning home after stroke [29, 30] . Our data indicate that residing with another person has a prognostic importance exceeding that of all other predictive vari- ables. Compared to limitation in motor function, the presence of a partner corresponded to 1 2 points on the 7-point scale in motor FIM. Living alone was especially relevant in the presence of cognitive deficits.
'Age' was an independent predictor of stroke outcome in our patients. However, its impact on predicting discharge home was clinically negligible if added to the aforementioned prognostic variables (AUC with age = 0.86, AUC Without age = 0.85). Functional recovery seems to be reduced in particular in very old stroke patients [4, 31] . However, limited recovery was mainly restricted to those with severe strokes [32] . Thus, in line with Bagg et al. [6] , our data indicate that age alone adds very little to the predictive power of other prognostic variables. Thus, decisions relating to stroke rehabilitation should not be based primarily on the patients' age. A strength of our study was the single-center approach with a relatively large number of patients and the high rate of eligible patients ( ! 1% exclusions). We are not aware of any other study of that size using a comprehensive data set combining neurological, functional and socioeconomic variables. Another advantage is the inclusion of stroke patients without age limits. In fact, the age distribution in our study closely resembled that of a population-based epidemiologic stroke study in our area [27] . These points reduce the likelihood of a selection bias and are in favor of a generalizablity of our results.
We are aware of the following limitations. (i) Apart from cardiovascular risk factors we did not measure comorbidity, which has been shown to be a prognostic factor [5] . (ii) Information about basic activities of daily living and cognitive abilities prior to the stroke was not available. The use of the variable 'need for professional help before stroke onset' compensated this lack in part but did not include help by informal caregivers (e.g. family members).
In conclusion, the presence of a living partner was the strongest predictor of discharge home after stroke. Independent sitting balance as an easily applicable test on admission was as predictive as motor or sociocognitive abilities. The combination of the aforementioned variables enabled the prediction of discharge home with an accuracy of 83-87%. The addition of 'age' increased the predictability by only 1%. Thus, access to stroke rehabilitation should not be denied on grounds of age.
